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Motivation

• What is the distributional effect of given macroeconomic policies or 

shocks? Ex-ante analysis often requires the combination of macro and 

micro modeling. 

• Three prominent areas where this is the case are the study of the effects of 

trade reforms, the impact of financial crisis, and climate change mitigation 

policies.

• There is an extensive literature about these type of macro-micro models, 

which typically considers linking a Computable General Equilibrium (CGE) 

model to a microsimulation model. However, there are not readily available 

ways of implementing any of these models in Stata. 



This presentation

• Briefly provide an overview of macro-micro modeling and 

microsimulations. 

• Introduce a Stata command (ms_reweight) that implements a 

reweighting-based microsimulation that can be linked to a standard 

CGE model for top-down modeling.

• Show the command in use with an empirical example using a 

household survey from Chile.



OVERVIEW



Three options to include household heterogeneity into the modeling of long-

term macroeconomic scenarios

Explicit modeling of 
multiple household 

types within the CGE 
framework

Direct modeling of the 
income distribution

Microsimulation of a 
large number of
household types

See van Ruijven et al. (2015) for a review and 

assessment of these three options in the context 

of long-term climate change research.



Microsimulations: A diagram of (major) alternative approaches

Microsimulations

Sequential (top-down)
Iterative or Integrated 
(top-down bottom-up)

Micro accounting 
simulation (arithmetic)

Micro behavioral 
simulation

Iterative optimization 
methods

Queues for occupational 
choiceReweighting approach



This talk is about one approach within the sequential modeling

Microsimulations

Sequential (top-down)
Iterative or Integrated 
(top-down bottom-up)

Micro accounting 
simulation (arithmetic)

Micro behavioral 
simulation

Iterative optimization 
methods

Queues for occupational 
choiceReweighting approach



Sequential modeling (CGE-MS)

“Top” level: Macroeconomic model (i.e., CGE model)

“Bottom” level: Household survey

Linking aggregate variables (LAVs):

- Employment by sector and/or skill

- Wage by sector and/or skill

- Aggregate income growth

- Price changes (e.g., food vs. non-food) 



REWEIGHTING-BASED MICROSIMULATION 
APPROACH
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Some examples of this approach being applied in practice

• Ferreira and Horridge (2006) study potential distributional effects of the Doha round of trade 

negotiations in Brazil. They use an approach called “quantum weights method”.

• Hérault (2010) links a CGE model to a behavioral MS and one based on reweighting to compare 

their performance analyzing the effect of trade liberalization in South Africa.

• Buddelmeyer, Hérault, Kalb, and van Zijl de Jong (2012) links this type of MS model to a CGE 

model to assess the effects of climate-change mitigation policies in Australia from 2005 to 2030. 

• Vandyck and Van Regemorter (2014) analyze distributional effects of increased oil excises in 

Belgium using a CGE linked to a reweighting-based MS.

• Montaud, Pecastaing, and Tankari (2017) study the effect of  a possible deterioriation of 

weather conditions on Niger’s agriculture.



Reweighting-based microsimulation (CGE-MS)

𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠𝑖𝑚 = 𝑓(𝑤𝑠𝑖𝑚 , 𝑦𝑠𝑖𝑚)

Micro data: Income 
distribution at baseline

𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 = 𝑓(𝑤, 𝑦)

Micro data: Simulated 
income distribution



Reweighting-based microsimulation (CGE-MS) 

UN population projections (several 

variants) by 5-year age groups and 

gender

Education projections (adults keep level 

of education as they age + assumption 

on level for young entrants)

Reweighting using 

wentropy Stata 

command

Δ EMPLOYMENT

(by sectors/skills)

𝑤𝑠𝑖𝑚

𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠𝑖𝑚 = 𝑓(𝑤𝑠𝑖𝑚 , 𝑦𝑠𝑖𝑚)

Micro data: Income 
distribution at baseline

𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 = 𝑓(𝑤, 𝑦)

Micro data: Simulated 
income distribution

Macro 

inputs
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We can use data from UN population prospects:
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The idea is to accommodate the survey for countries with important projected demographic 

changes.

Population projections:
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Weights need to match population by age/gender/education

We need an assumption regarding the level of education of the new population.

We assume that the new young cohort does not improve its education vis-à-vis the young cohort of 

the initial year (it keeps within-cohort school entrance and graduate rates constant over time).

Source: Bourguignon and Bussolo (2013)
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Weights need to match population by age/education

We use 00-29 as young cohort and the educational levels observed in the survey to create 

projections for the future.
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Recalibration of the weights to match population by gender, age, education, and sector

After we have all the population totals, the reweighting process can use maxentropy command in 

Stata or an improved version written by Paul Corral and Rodrigo Salcedo called wentropy.



Reweighting-based microsimulation (CGE-MS) 

UN population projections (several 

variants) by 5-year age groups and 

gender

Education projections (adults keep level 

of education as they age + assumption 

on level for young entrants)

Reweighting using 

wentropy Stata 
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Income adjusted by 

purchasing power

Δ WAGES
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Δ EMPLOYMENT
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Labor income changes

Aggregate income 

growth
Δ INCOME

Δ PRICES 

(by categories)
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We apply these changes by sector/skill to modify the distribution and then re-center the entire 

distribution back to the original mean. For example:

Change in wages by sectors and skills
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For example, we use the aggregate growth rate in income/consumption per capita from the CGE 

to shift the entire distribution of income/consumption from its original mean to a new mean 

consistent with it. 

Growth in aggregate income requires just a shift 
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Food share by consumption decile
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• We use food prices and non-food prices from the CGE to modify the 

distribution in the micro data. We create the weighted (using food share) 

change in prices by household and adjust income/consumption per capita 

by it. 

• After we apply these changes, we re-center the distribution to the average 

consumption per capita obtained from the previous step.

Impact of prices (food and non-food)



Reweighting-based microsimulation (CGE-MS) in Stata 

UN population projections (several 

variants) by 5-year age groups and 

gender

Education projections (adults keep level 

of education as they age + assumption 

on level for young entrants)

Reweighting using 

wentropy Stata 

command

Income adjusted by 

purchasing power

Δ WAGES

(by sectors/skills)

Δ EMPLOYMENT

(by sectors/skills)

Labor income changes

Aggregate income 

growth
Δ INCOME

Δ PRICES 

(by categories)

Micro data: Income 
distribution at baseline

Micro data: Simulated 
income distribution

Macro 

inputs

Step 1: Micro data preparation

Step 2: Macro data preparation

Step 3: Take micro data and macro 

inputs to do reweighting and update 

welfare. New weights and welfare 

variable are created.

Step 4: Read simulated distribution to 

generate outputs

𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠𝑖𝑚 = 𝑓(𝑤𝑠𝑖𝑚 , 𝑦𝑠𝑖𝑚)



SYNTAX AND EMPIRICAL EXAMPLE
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Syntax of the command:
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Empirical example:

Preparing macroeconomic outputs:
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Empirical example:

Running the microsimulation:
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Empirical example:



Thank you!


